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Tom tit

Bon ddn xudt dimethoxynaphthalene (4a-b, 5a-b)
dﬂ”U,],o,\:)fbenzala’eh)'dc qua hai bude: phan ing ngung ty
g chuyén lzéa’ cac nhom chire ester trén vong naphthalene thanj cac nhom ale 1 aci
carboxylic. Cau triic cac san pham dwoc xac dinh bing Phuong phap )l,(;'n,l (,llc,(;lm,/ e ,””{I
13C-NMR va DEPT. Hoqt tinh khang khudn ciia cde hop chit dirge th,z'r b(i:fr”('/m //-1\,1/{()‘
k/,;;éch tan dia thach. Két qua cho thd'y cdc dan xudt th 8 phiromg phap

v duge déu co hoat tinh kha i
Y . . . . ( at tinh khang khudn
trén dong vi khuan gam la Salmonella va Ecoli 6 nong dp thap nhdt 8 ug/ml ’

da dirge 1ong hop tir 2,4- va 3,4-

" Vs
Stobb et hop phan ing ghép vong

Tir khéa: dain xuat dimethoxynaphthalene, phan iing ngung tu Stobbe
Abstract

Four dimethoxynaphthalene derivatives (4a-b, 5a-b) were synthesized Sfrom 2,4- and 3,4-
dimethoxybenzaldehyde through a two-step reaction sequence including the Stobbe
condensation followed by cyclization to form naphthalene skeleton. Further functionalization
was conducted by transferring the ester groups to the corresponding alcohol and acid
carboxylic moieties. The structures of these compounds have been elucidated by 'H-NMR,
BC.NMR and DEPT. The antimicrobial activity of these products was evaluated by Agar
diffusion method. These compounds showed activity against both Salmonella and E.coli at
concentration of Sug/mL.
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1. GIOI THIEU

Theo nhiéu nghién ctru di duge cong bé trudc ddy cho thdy cac hop chit c6 khung sudom
naphthalene c6 nhidu hoat tinh sinh hoc quan trong nhu 1,3,6-trimethoxyna-phthalen-2-
ylmethanol ¢6 hoat tinh khang nim, khang sinh, khing ung thu [1; 5,6-dimethoxynaphthalene-
2-carboxylic acid c6 hoat tinh khang khuén, khéng vi sinh, khing viéml; 1-pentylnaphthalen-
2-0l ¢6 hoat tinh khang ndm, khang sinh, khing ung thu)*);... Dang chu ¥ 1a Shrikant Anant Vil
cong sy di co lap dugc hop chét l—hydroxy-S,7-dimcthox)"z““‘Pl“h“lc“‘“c‘"{mx"‘ldCh'Vdc
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(HDNC, Marmelin) tir dich chiét ethyl acetate cua ciy Aegle marmelos 0 An DO.:KéI qu nghién
ctru in vivo cho ll\f\_\‘ hop chit HDNC ¢6 hoat tinh khang t¢ bao ung thu ruot k‘-"‘ ”TU 16 ‘thJ
mdt co ché nhit dinh va giy ra cii chét theo Igp trinh cua t¢ bao'?\. Chinh vi b D hO'P C'hét
chira khung naphthalene 1a nhimg tmg vién tiém ndng trong nghién clru phét tricn th'uoc khéng
ung thu cling nhu khang sinh. Bai bao nay trinh bay két qua tong hf;fP va danh gia hoat tinh
khing Khudn trén dong vi khuén Salmonella va Ecoli cia bon din xuat dimethoxynaphthalene
da tong hop duge.

2. THUC NGHIEM

Céc phd "H-NMR, C-NMR va phd DEPT dugc do trén may cong huong tu hat nhan
Bruker Avance 500 NMR Spetrometer (d¢ dich chuyén hoa hoc & dugc tinh theo ppm, ’héng )
twong tic J tinh bing Hz) tai Vién Hoa hoc - Vién Han 1am Khoa hoc Viét Nam. Pho khoi lugng
MS dugc do trén may 1100 series LC/MS/MS Trap Agilent. Cac hoa chat va dung moi sir.dl_mg
c6 nguon gdc tir Merck. Séc ky ban mong sir dung ban nhom silica gel 60 F254 trang san do
day 0,2 mm (Merck). Sic ky cot sur dung silica gel c& hat 0,04-0,06 mm (Merck).

Tong hop (E)-3-(ethoxycarbonyl)-4-(3,4-dimethoxyphenyl)but-3-enoic acid (2a)

Hén hgp diethyl succinate (0.010 mol), 3,4-dimethoxybenzaldehyde (0.005 mol) trong 5 mL
t-BuOH dugc thém tir tir vao binh cau chira -BuOK (0.0125 mol) trong 20 mL -BuOH. Phan
g dugc khuéy ¢ 40°C trong 2 gio trong moi trudng khi Na. Acid hoa hon hop sau phan {mg
bang CHsCOOH 15% (20 mL), chiét véi dung mdi EtOAc (3x15 mL). Dich chiét EtOAc dugc
trung hoa bing NaHCO; bio hoa, rira lai nhidu lan bing nudc cat cho dén khi pH = 7, 1am khan
bang Na;SOs, 6 dudi dung méi thu duoc sin phim thd. San pham dugc tinh ché bang sic ky
cot silica gel véi hé giai ly PE:EtOAc = 5:1, thu dugc méot chit rén két tinh mau vang nhat
(79.7%), Ry=0.43 (PE:EtOAc =1:2). 'TH-NMR (500 MHz, CDCls, Sppm): 7.90 (s, 1H, -CH=),
7.01 (d, J= 1.5 Hz, 1H,-CH=), 6.98-6.99 (m, 1H, -CH=), 6.91 (d, J = 8.5 Hz, -CH=), 4.31
(g,J=17.5 Hz, 2H, -CH>-0-), 3.63 (s, 2H, -CH>-CO-), 3.92 (s, 3H, CH3-0-), 3.89 (s, 3H, CH3-0-),
1.35 (t, J = 7.5 Hz, 3H, CH3-CH>-). *C-NMR (125 MHz, CDCl;s, & ppm): 168.4 (-COOH-),
168.4 (-COO-), 150.1 (>C<), 149.0 (>C<), 142.6 (-CH=), 127.3 (>C<), 123.2 (>C<), 1229
(-CH=), 112.4 (-CH=), 111.2 (-CH=), 61.6 (-CH>-), 56.0 (-OCHj3), 55.9 (-OCH3), 34.1 (-CH>-),
14.2 (-CH3).

Tf)ng hgp (E)-3-(ethoxycarbonyl)-4-(2,4-dimethoxyphenyl)but-3-enoic acid (2b)

Tién hanh tuong tu nhu tong hop (2a): Tir 2,4-dimethoxybenzaldehyde thu dugc mot chit
ran két tinh mau vang nhat (79.25%), Rr=0.51 (PE:EtOAc = 1:2). '"H-NMR (500 MHz, CDCl;,
b ppm): 7.98 (s, 1H, -CH=), 7.27 (s, 1H, -CH=), 6.54 (d, J = 2 Hz, 1H, -CH=), 6.47 (d, J=2
Hz, 1H, -CH=), 4.29 (q, /=7 Hz, 2H, -CH>-), 3.83 (s, 3H, -OCH3), 3.75 (s, 3H, -OCH3), 3.52
(s, 2H, -CH,-COOH), 1.35 (1, /=7 Hz, 1H, -CH3). >C-NMR (125 MHz, CDCl;, o ppm): 168.0
(-COOH-), 162.1 (-COO-), 159.0 (>C<), 138.4 (>C<), 130.8 (-CH=), 123.7 (>C<), 116.6

(>C<), 110.0 (-CH=), 104.6 (-CH=), 98.5 (-CH=), 61.6 (-CH>-), 56.4 (-OCH3), 55.5 (-OCH),
34.2 (-CHz-), 14.2 (-CHs).
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Téng hop cthyl 4-:\colox_\'-6.7-(linwllmxynuphlImlcuv-Z-c'lrlmuI te (3
ariixyiate (Ja)

Khu‘fl_\' hon hop g(‘»m (200) (0.001 mol), AcONa (0.001 mol) v

- e a AcyO (( oC
3 gid. Hon hop sau phan (g duge lam | 8+ 14.006 mof) & 70%

anh, thém dung dich NaHCO, bio hoa «

(ron a0 dé

11;1 hoa acid du, chiét voi EtOAe, rira lai nhidu 1n bin rnude cht ¢ ¢ . :
(ln(lO“ grung tinh (pH = 7), lam khzm‘ l):"\l\g Na2SOq, ¢ (luf)il(lult:(:n:(::: J,lll,”d(ll:n‘ lf‘lvn (l!(:;ll Ch'?[
Sin th\m' thd duge 1am tinh khiét bing sic ky cot vai hé giai ly llcx'[:,()Aécj'(n,llpl;dm o
chat win két tinh mau tring (70.125%), Ry=0.45 (PE:EtOAc = 1:1), 'll-f\.H;AR (500\,1111' IEI‘II(’(I]
sppm): 837 (8, 1H, -CH=), 7.71 (d, J = 1.5 Hz, TH, -CH=), 7.25 (s, IH -cur; 7 (j")( H;‘
CH=), 441 (q, /=7 Hz, 2H, -CH2-0-), 4.03 (s, 3H, Cl13-0-), 4.02 (s,,3H, Clh:().-) 739 (s'
3H. CH3-CO-), 1.43 (1,J =7 Hz, 3H, CH3-CH2-). *C-NMR (125 MHz, CDCI, ;)'ppn.x;.l()‘) 2
00 1662 (-CO-). 151.9 (>C<), 150.45 (>C), 145.5 (>C=), 120, (>C). 127.1 (-CH=)
1262 (>C<), 125.1 (>Cx), 116.4 (-CH=), 107.7 (-CH=), 99.8 (-CH=), 61.’1 (-(.:l-{v-) 56 l‘
(:OCH), 5.9 (-0CH5). 21.0 (-COCH), 14.4 (-CH). B

Tfmg hop ethyl 4-:1cetoxy-6,8-dimethoxynaphthalene-2-carboxylate (3b)

Puoc tién hanh twong tw nhu (3a). Tl (2b) thu dwgc san phém 1a chat rén két tinh mau
tring (79.04%), Ry = 0.6 (PE:EtOAc = 1:1). '"H-NMR (500 MHz, CDCls, 6 ppm): 8.8 (d,
J=0.5 Hz, 1H, -CH=), 7.81 (d, J= 1.5 Hz, 1H, -CH=), 6.67 (d, J = 2 Hz, 1H, -CH=), 6.54 (d,
J=2Hz, 1H, -CH=), 4.39-4.43 (q,J=7 Hz, 2H, CH>-), 4.02 (s, 3H, OCH3s-), 4.01 (s, 3H, OCH:-
), 1.41-1.45 (t,J =7 Hz, 3H, CH3-). BC-NMR (125 MHz, CDCls, 6 ppm): 169.2 (-CO-), 166.3
(-CO-), 161.0 (>C<), 158.0 (>C<), 145.4 (>C<), 131.2 (>C<), 124.5 (-CH=), 1233 (>C<),
122.3 (>C<), 119.2 (-CH=), 98.6 (-CH=), 91.7 (-CH=), 61.0 (-CHz-), 55.8 (-OCHs), 55.4
(-OCH3), 21.0 (-COCHs), 14.4 (-CHa).

Téng hop dan xuét 4-hydr0xy-6,7-dimethoxynaphthalene-z-carboxylic acid (4a)

Khudy hdn hop gdm (3a) (0.001 mol) va 0.8 mL dung dich KOH 3M (0.0024 mol) trong
1 mL CoHsOH ¢ 70°C trong 3 gio. Acid hoa hdn hop sau phan tmg bang HCI 1M, chiét véi
EtOAc (15 mLx3), rira lai nhiéu 1an v6i nudc, 1am khan hén hop bing NaxSOs, ¢d dudi dung
moi thu duoc san phém thd. San phém thd dugc lam tinh ché bing siic ky cot vai he giai ly
Hex:EtOAc = 3:1 thu dwoc chat rin két tinh mau vang (81.59%), Ry = 0.38 (Hex:EtOAc = 1:3).
'H-NMR (500 MHz, CDCIl3 va MeOD, & ppm): 8.02 (s, 1H, -CH=), 7.56 (s, 1H, -CH=), 7.28
(d,J =15 Hz, 1H, -CH=), 7.18 (s, 1H, -CH=), 4.04 (s, 3H, CH;-0-), 4.00 (s, 3H, CH3-0-).
BC.NMR (125 MHz, CDCls va MeOD, 8 ppm): 169.8 (-COOH), 151.9 (>C<), 150.5 (>C),
150.0 (>C<), 129.5 (>C<), 125.8 (>C<), 123.0 (>Cs), 121.4 (-CH=), 107.3 (-CH=), 106.0
(-CH=), 101.1 (-CH=), 55.8 (-OCH3), 55.7 (-OCH).

Téng hop din xuit 4-i'ry‘d’r‘(ﬁi'y'-(‘x,g-’l‘-i'-‘-‘~‘m‘n’y!‘-5‘-{’!‘tl“'lcnc'?"curhoxy“c R

Tién hanh twong tu nhu (4a). Tir (3b) thu duec sin phn cht rin ket tinh miu ¥
(83,33%), R;=0.38 (Hex:EtOAc = 1:3). IH-NMR (500 MHz, CDCls va MeOD, o ppm): 8.47
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(s,1H, CH-naphthalene), 7.36 (d, ) = 1.5 Hz, 11, ( ‘H-naphthalene), 7.14 (d, ] -’—(2 H'/.,3l}lll,CCl:l-
naphthalence), 6.53 (d, ] = 2 Hz, 111, CH-naphthalene), 3.98 (s, 31, CH3-0-), 3.95 (s,‘/ , 1573-
0-). "C-NMR (125 MHz, CDCl va McOD, & ppm): 169.9 (-COOH), 159.8 Pé}\l)_, 98-5
(>C<), 151.8 (>C<), 120.3 (>C<), 124.1 (>C<), 121.9 (>C<), 1174 (-CH=), 108.3 (-CH=),98.4
(-CH=), 92.7 (-CH=), 55.5 (CH3-0-), 55.4 (CH3-0O-).

" . ] alen-1- 5a
Tong hop din xuit 3-(hy(lrn.\ymcthyl)-(),7-(luncthuxylltll’l'”'"k" 1-ol (58)

. S Au chira san dung dich
Thém tr tr hon hep (3a) (0.001 mol) trong ImL ['HF vao binh cau chira sa g di

i/ ong 2 HE. Khudy han hop & 60°C trong 3 gi¢r véi moi truong khi
LiAlIH4 (0.004 mol) trong 2 mL THF. Khuay hon hgy i dung moi FIOAC (15 mL<3),
rira dich chiét nhidu 1dn bing nude cdt dén khi dich chiét EtOAc trung tinh (PP{: 7, larn kl?an
hon hop bing NaxSO4, ¢d dudi dung méi thu duge san pham tho. San ph’ﬁm t’ho .dU'QC l‘am t;mh
khiét bing sic ky ¢t vai hé giai ly Hex:EtOAc = 3:1 thu dugc chat ran ket tinh mau trang
(62.5%), R;=0.32 (PE:EtOAc = 1:2). 'H-NMR (500 MHz, DMSO, & ppm): 9.83 (s, 1H, HO-),
7.35 (s, IH; -CH=), 7.16 (s, 1H, -CH=), 7.10 (s, 1H, -CH=), 6.71 (d,J= 1 Hz, 1H, -CH=),5.12
(t,J = 5.5 Hz, 1H, HO-CHa), 4.49 (d, J = 5.5 Hz, 2H, -CH,-OH), 3.84 (s, 6H, 2CH3-0-). 1°C-
NMR (125 MHz, DMSO, 8ppm): 151.9 (>C<), 149.4 (>C<), 148.0 (>C<), 138.8 (>C<), 130.0
(>C<), 118.6 (>C<), 114.3 (-CH=), 106.5 (-CH=), 105.8 (-CH=), 101.0 (-CH=), 63.3 (-CH>-
OH), 55.3 (CH3-0O-), 55.2 (CH3-0-).

Tong hop din xuit 3-(hydroxymethyl)-6,8-dimethoxynaphthalen-1-ol (5b)

Tir (3b) tién hanh tuong tw nhur tdng hop (5a) thu dugc san pham thd chit ran két tinh
mau tring (63.14%), Ry = 0.32 (PE:EtOAc = 1:2). 'H-NMR (500 MHz, DMSO, & ppm): 9.87
(s, 1H, HO-), 7.42 (s, 1H, -CH=), 6.98 (d, /=2 Hz, 1H, -CH=), 6.84 (d, /=1 Hz, 1H, -CH=),
6.55 (d, J= 2.5 Hz, 1H, -CH=), 5.13 (t, J = 5.5 Hz, 1H, HO-CH,), 4.51 (d, J = 5.5 Hz, 2H,
-CH»-OH), 3.91 (s, 3H, CH3-0-), 3.83 (s, 3H, CH;3-0-). *C-NMR (125 MHz, DMSO, & ppm):
156.6 (>C<), 155.8 (>C<), 152.0 (>C<), 137.4 (>C<), 121.8 (>C<), 109.3 (-CH=), 108.4
(-CH=), 97.8 (-CH=), 92.6 (-CH=), 63.4 (-CH2-OH), 55.5 (CH3-0-), 55.0 (CH3-0-).

3. KET QUA VA THAO LUAN

3.1 T(z)ng hop cic din xuit dimethoxynaphthalene

-~ \ A VA
N:. Acid hdéa hdn hop sau phan tmg bing HCI [M, roi chi¢

Quy trinh tong hop céc din xuit dimethoxynaphthalene dugc trinh by & So' @ 1. Trong
nghién ctru nay, mét phuong phép hi¢u qua dé tao khung suon naphthalene 13 thye hién phan
ing ngung tu Stobbe giira dimclhoz<ybcnzaldchydc (1a-b) véi dialkyl succinate trong moi
truong ‘kiém~t-BuOK/BuOH. San pham thu duoc cé’ cu hinh £, thudn 1gi cho phan g ghép
vong bang hon hgp Ac2O va AcONa va cho hi¢u sudit kha caolS1e]

Hop c.!w.éi. 3,4-dimc!hoxybcqnza!dc!’.ydc (1a) dugce thye hign phan g ngung tu Stobbe thu
dugc hop cht (2a). Tir dit liéu phd 'H-NMR cho thay tin hi¢u cong hudng 6:7.9 ppm (miii don, 1H)
3.63 ppm (miii don, 2H) lan lugt 1a tin hiéu cta cic proton & nhém -CH=C- v -CH»-COOH

N
6

9

Scanned with CamScanner



RUONG PAIHOC NAM CAN THO
cic in hi¢u cong huong o 4.04 ppm (miii bon, ./ ~ 7.5 Hz) 14 proton d
()(‘O'C": ghép ¢iip voi nhom -CHy & 1.35 ppm (miii ba, ./

]M‘““ 3 9.93 ppm 14 proton die trung ciia nhom -CHO. (§ ph
142.6 ppm Jan luot 1 tin hi¢u C cua nhom -COO- v -C I

Tap chi a hoc va Kinh (4 :
al Khoa hoe vy Kinh ¢ phét trién sé 02

d¢ tring cua nhom
1.5 Hz) va khéong

A v
0 "C-NMPR tin hi
Bén canh do, 1

¢O tin hiéu cong
Cua168.4 ppm,

N o . atin hi¢u cia nhé
CH- -CH3- i 01.6,, 34.1, 14.2 ppm cia dicthyl succinate, Ngoai ra, trén pho u‘.ﬁp cho 11‘,,’:;

i tin hidu C cua vong benzaldehyde: 150.1, 149.0, 142.6, 127.3,123.2,122.9. 1124 |
v cua hai nhom -OCHa: 6.0, 55.9 ppm. Tir két qua do, chimg 1o di thue hi'(:‘l'l llr‘nﬁl;c( o phi

img ngung Slol)‘bc voi hicu sudt 1a 79.7%. Ngodi ra, chiing t6i di 'lién iu‘mhllh'n ,t'}]]:rf)ym-i
r-Bu()K/t-BuOl‘l bang K/t-BuOH ciing cho hi¢u sufit kh4 (6t, 76.84%, e

1.2 ppm

T h})p cl;u‘u (2a) lién_ hz\nh‘ph:’\:\ 1'§|1g léhélp vong nu’phllmlcnc bz"mg hon hop Ac;O va
AcONa. San pham (3a) thu dugc 1a chat ran két tinh mau trang. Dir li¢u phd "H-NMR cho théy
tin hiéu @ 3.63 ppm (mui don) cua proton ctia nhom -CH,COOH di bién mz‘lnt, thay vao dé la su
xudt hién tin hi¢u cong huong & 2.49 ppm (miii don) 13 proton djc trung ctia nhém CH 3-CO-.,
Cac tin hiéu tai 4.41 ppm (,mﬁi bon, J =7 Hz), 1.43 ppm (mili ba, J = 7 Hz) la proton dic trune
cua nhom CHs-CHz- va bon tin hi¢u proton ctia vong naphthalene (ppm): 8.37,7.71, 7,2'5_ 7,093_
pho "C-NMR xuat hién tin hiéu cong huéng ¢ 169.2, 21.0 ppm 14 ciia nhém -OCOCH;. Tin
hiéu 6 166.2, 61.1 va 1'4.4 ppm la cua nhom ester -COOCH,CHj va tir ph6 DEPT cho thay ¢c6
sau tin hiéu cua C tir c¢ap va ba C cua nhom -CH= ctia naphthalene (ppm): 151.8, 150.5, 145.5.
129.7va127.1,126.2, 125.1. Nhu vdy, phan timg ghép vong da tao thanh san pham mong muén.

Hop chét (4a) duoc tong hop tir sy thiy phan (3a) trong méi truong kiém KOH/H-O. Dir
liu phé 'H-NMR cho thdy tin hi¢u cong hudng & 1.43 ppm, 4.41 ppm va 2.49 ppm 1a proton
dic trung ciia nhom ester CH3-CH,-O va CH3-CO- d3 bién mét. G phé *C-NMR ngoai céc tin
hiéu cua cac C trén vong naphthalene va cia hai nhém --O-CH3 thi tin hiéu cong huong cua
61.1, 14.4 ppm cia -O-CH,CH; va 169.2, 21.0 ppm ciia -COCH; d bién mat. Két qua nay
chimg t0 da thuy phan thanh cong hai nhém ester thanh nhom -OH va -COOH.

Tién hanh khir hop chét (3a) bing LiAIH4/THF thu dugc hop chit (5a) c6 dang chit rin
mau tring, hiéu suét 62.5%. Dt liéu phd "H-NMR cho thiy tin hiéu ciia nhom CHi-CH.- (4.41
va 1.43 ppm) va -OCH3 (4.41 ppm) cia hai nhoém ester da bién mét, thay vao do 1a tin hidu cua
proton clia -CH»-OH & 5.13 (t, J = 5.5 Hz, 1H), 4.51 (d, J = 5.5 Hz, 2H) va 9.87 (s, IH) cua
nhom -OH trén vong naphthalene. Tuong tw, & phd *C-NMR khong thay tin hi¢u cong hudng
0169.2, 21.0 ppm ciia hai C nhém -OCOCH3 va 166.2, 61.1, l,4.4 ppm cta ba C cua nhom
ester -COOCH,CH3 ma xuét hién tin hiéu & 63.3 ppm, khong thay ¢ DEPT 90, nhung ¢6 muii
4m 6 DEPT 135 14 carbon dic trung ciia -CH,-OH. Nhu vy da khtr hoan toan hai nhom ester
trén vong naphthalene dé thu duoc san phém mong mudn.

Trén phd 'H-NMR, '3C-NMR va DEPT cua cic hop chdt (2-5b) cling ¢ tin higu dic
ung nhur ddi voi céc hop chat (2-5a),

Nhu véy céc hop chét di duge tdng hep thinh cong nhu ¢ So dd 1.
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2
‘ Il ; ; 2 o 7 ! NHOAC/ACz
2 '/H// EtO-C CH? C"z C-OEt I | 1 (o]
R
l A ,

— e
OOH
RJ ¢ OAc

Ry KOt-Bu/t-BuOH

2a-b
" HF KOH/ EtOH
AlH4T
(1a): Ry =H, R, =OCHy, Ry = OCH,3 LIAIH4
(1b): Ry =OCHy, Rz =H, Ry = OCH,

5a-b

So db 1: Tong hop dén xudt dimethoxynaphthalene

3.2. Thir hoat tinh khang khuén
-b, 5a-b) dugc thir hoat tinh khang khuén trén hai chung vi

khudn gam 4m la Samonella va E.coli bang phuong phap Kkhuéch tan trén dia thach va do dudng
kinh vong wrc ché. Thir nghiém dugc tién hanh tai B6 mon Sinh hoc, Khoa Khoa hoc Tu nhién,
Truong Dai hoc Can Tho. Vi khuin dugc nudi 1ong trong moéi trudong dinh dudng (LB) trong 24
gidy, pha lodng mau 10° 1n véi nude cat hodc nude mudi sinh 1y. Tréi déu 100 pL dung dich miu
da pha loang nho 1én mit dia Petri c6 san moi truong LB dic (agar). Ding khoanh glay (duong
kinh 6mm) da tAm céc hop chét (4a-b, Sa-b) & cic nong do khac nhau trong dung m6i DMSO (128
pg/mL, 64 pg/mL, 32 pg/mL, 16 pg/mL va 8 pg/mL) va gidy tim dung m6i DMSO dé lam déi
chimg dat Ién Petri da trai vi khuan, 0 trong 24 gio & 32°C. Bo duong trc ché (ding thuéc do, don
vi cm), bao gbm duong kinh ctia khoang gidy. Qua két qua thir hoat tinh khang khuin & Bang 1
cho thdy, cic hop chat (4a-b, 5a-b) déu cho hoat tinh khang khuan trén hai dong vi khuan
Salmonella va E.coli. Nhin chung, vong khang khuén ting khi tang néng do cac chit.

Bing 1: Két qud thir hoat tinh khdng khudn ciia cdc hop chdt (4a-b, 5a-b)

Bén dan xuét tong hop dugc (4a

D(‘)ngz vi Miu DPuong kinh vong vo khuén (cm) 6 cac m"ing do (ug/ml)
khuan 128 64 32 16 8
4a 3.5 2.5 2.3 PN 0.7
Samonella 4b 3.2 2.6 3.0 2.6 0.7
5a 3.3 2.3 0.85 0.9 0.7
5b 3.0 2.3 2.2 1.6 0.7
4a 3.5 3.2 3.0 3.0 3'0
E ool 4b 3.0 2.2 3.6 2.7 23
( 5a 2.6 1.0 3.0 22 0.6
5b 34 3.3 3.2 3.0 2.6
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